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New f luorine-contg. azetidinone derivs . - useful as 
intermediates to antibacterial f luorine-contg . carbapenem derivs. 

Patent Assignee: DAI I CHI PHARM CO LTD (DAUC ) 
Number of Countries: 001 Number of Patents: 001 
V^bstract (Basic) : JP 4266869 A 

F-contg. azetidinone derivs. of formula (I) (where Rl is H, 
OH-protecting groups; R2 is H, lower alkyl; R3 is H, COOH-protecting gps . ) 
are new. 

US E / ADVANTAGE - The F-contg. prods, obtd. are useful as synthetic 
intermediates to carbapenem derivs. whose carbapenem skeleton possesses a 
side chain substd. with a F atom at 4 position of the skeleton. The 
F-contg. carbapenem derivs. have excellent antibacterial properties. 
In an example, a mixt . of 22mg (3S, 4S) -3- (1 ■ R) -1 ' - 

(tert . -butyldimethyl silyloxy) ethyl) -4 - (1 * » -ethoxycarbonyl- 

l 1 ' -f luoro-2' » -hydroxyethyl) azetidin-2 -one and 32mg Ph3P in 2 ml CC14 was 

refluxed for 16 hrs . The reaction mixt. was diluted with Et20 and worked 

up to give, from the organic layer, 191mg (3S , 4S) 3 -3 ( (1 ' R) 

-1' - (tert. -butyldimethyl silyloxy) ethyl -4 (2 ■ ■ -chloro- 1 1 ' - 

ethoxycarbonyl-l» ' - fluoroethyl) azetidin-2 -one (II). To a mixt. of 17mg 

(II) and 3mg 2 , 2 ' -azobisisobutyronitrile in 1ml anhydrous, C6H6 was added 
0.1ml n-Bu3SnH in 1ml anhydrous C6H6 under reflux. Reflux was contained 
for 16 hrs. 1ml CC14 was added, followed by reflux for another hr. To the 
reaction mixt. were added 10% aq. NH3 and then Et20. The organic layer was 
washed with H20 and coned. The residue was - chromatographed on Si02 gel in 
5:1 hexane-EtOAc to elute 12.6mg (3S, 4S) -3- ( (1 ■ R) -1 ' - 

(tert. -butyldimethylsilyloxy) ethyl) ) -4-1 1 1 -ethoxycarbonyl-1 ' 
fluoroethyl) azetidin-2-one . 
riv 

Dwg . 0/0 

Title Terms: NEW; FLUORINE; CONTAIN; AZETIDINONE; DERIVATIVE; USEFUL; 

INTERMEDIATE; ANTIBACTERIAL; FLUORINE; CONTAIN; CARBA; PENEM; DERIVATIVE 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 
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1 

[1***1 J 5$I, 




U R* tt#*W?*fctt^7JMW*&*»leU R 
[0 0 0 1] 

BITS. 
[0 0 0 2] 

»t»4^A-f. SfcHtt*«#L.fc««t©ISIHt>4i;T 
[0 0 0 3] 

s^ji/A^A^fit^sttftnfc^fts^-rt)© 
t? (dhp) eo**icj:-9T£M*3n«eeftj&trir 

[0 0 04] 

[§sg£&ft-f *fc#©^g:] *55^*tt*;w^*A 
**^/t^*A*tt**»*»»-r*' < c<, n#&©i 

[0005] -rfct>5*B!PittiC i . 

OR, F 




(2) 4$Sl¥4-2 6 6 8 6 9 

2 

U R 2 li*SIJS7-*fcttfi»7^*Jl'«S.**L. R 

5. ) T«fe$n*£7v*7-g?5>/>«*<M3J:r; 

[0 0 0 6] St I <D{k&mzm^T, R. I2*3?§!I^£ 
fctt*KS©«««*S*-r 4. - -T*&g©&g» 
fcLTtiflAtf. !gH»7*?Ji/**->*;ktfx;ug^© 
fclR7Jlo*->#JU#x;i<S^ 2-aVitX.9-fr** 
*yjl)\,#-n&. 2. 2, 

**->#ju#x;ws, p M3^>y;i/**->*;i'# 
xjug. p-* h*->^>v;v^+->*;^-;i/*i?© 

*. shirt'^s^wI'S/u^s. hzir 7*3^-7 7 

xx;M?JU->g;i'g©«©l5&v'gjl'££, * 

20 to o o 7] r 2 \tAm^^\mm7)i^)im^M 

5=-;^. 7*ntrjk«£i. ff-frMm, O^^iS. a 
+->;i'S3i^©K^Sci3{i^6jg© : fo©^ t tv^ ^ne, 

[0 0 0 8] ^©R 2 ©>^-&UfcK^SC^-«>f^K^M 

f-e»5Jit. c©^3dis : ?±©a:«:E«tt^l*n-C'b«J: 

K L^U R 2 ^T^+^S-C^S^HcroT-bf? 
>RS*(*:£*;i'A^*AK®ft:£$^fc^::. d© 
50 7JM i Jl'Xa*/3KB<h&5Eg©fc©##l£ff*L^. 
[0 0 0 9] R 3 te*£IS^3:;fcti#;l/#*v^g©& 
HS&jfi*T*a*, uCTi) Jl<#*->Jl-g©&gSg <h L 
TfifflAtf* *?;PS, x?;pS. 7Dtr;pgg, 79- 

i *» s 4 ©figms u < «»iKsg«<£ 

V»m©7A'*^«»t)K***»l*>6 6T**7^3 

* -> 7)i*)V& 8. una 'f -> ^ fJH^OKf 

»2*^7T»5J!SKft7->JI/**v^^aS. 7* 
'J -7^S3££, £ 6 iCft^ttx^rJUfc-^SflSfcx 
40 XtJ«S, {fl^f, / >^JHH> (-) -8-7xX 

tcE5L/T. £;btf*->;kg©#3g£$tf3u 
T-e§StC^*U#5XXxJPaSi:UT, WAtfo- 

^L<\t2-±y9)V^9)V&^7^)V^)Vm, 

T7'j;i/«. St, mj*9W3'U;i*. sensT"?* 
p^9)v-y g jps. m=»7'5 1 jw-7 7i^;w ^ v g 

[0 0 10] *C*»W©*7y*7W5V>«MMt: 

50 o^rtic^vJTRwr *. **o*Ktt^c«-rao-c 
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(3) 



®ffl¥4- 2 6 6 8 6 9 



7850 T BSO P rAno / 

> 



TBSO 



COOR 



TBSO 



I 



02, 
COOK 



TBSO 



Me 

COOR 



[0 0 1 1] 5fF\ 7;^D' : 7D>gE^7^+^XXx 
[0 0 12] ;C7WD?n>8y7M;HXrf 

©7;v*^as#tt, ^ftiA^6igo7;i/+;!/xxx 

*^a*Wi5?X^XX?*£ttfflr5©#HR8 

[0 0 13] tCtfit ffiS-hLTU^A^-tf*? 1 

xtfLDA^n- A^CD7;U+;U^MS^f 
TfcJ:V>. *&. **fc*HJafc*©7;W!l'J&JPW6 
Si. ^MJ^A^ h*->F, th'JWlh + vF, :T 

A. ±MJ?A^©&JS7;l0 7-I^Tfc<k^. 
[0 0 1 4] SjK«a«ttxhnt HD77>*©I- 40 

«H-P«tv*. Kjfc©|gtt$fc1* Yv^7^7.-7±V>^ 

nT4-7->;v**->7-t??-;v>£lra;L, i^as-c* 

[0 0 15] «yflT*EJ6ttJfflll©ttT?****, 4-7 

;i/+;vxxT-;UR^S*&*/hjg« ; &^Sffiffi1-n« 
■m&Kwnzwt. so 



TBSO 



.COOH 



I 

t 



TBSO 



OH 

COOR. 



+ 

TBSO F 



J-NH 



OH 
OH 



[0 0 16] c<0||^SJ6tt4#a«?WlcilMf 

>x&©*8£#©*#f§i&n5. 

[0 0 17] ^lXC©*g-&^©XX7-;P«»S:«^JU* 

[0 0 18] CCT«fflt-Sfc*M4*iJIfirr*t>©-C 

;^0DffiiR7;U3-Jl^S, fh7tHD77X 5?** 

[0 0 19] tKS&l/Ti2U?9A. ^HJ^A. *«J 
"7A, #^v7A^©&JS©*gtffc*. 

F*<bttJBT*«. £S©&fflfitt*g£#:lC*tLT. 3 
tA^S/hilJW^l'fcttfliU 1 1 . 0 

<fc<A, 

[0020] ^©^yxxx^&iK^K-rntfffl®© 

[0 0 2 1] -7J. ffiJIS©R 2 3»<7^rJUS-pft«^7 
#*^S©SS$#ttttT©#ir?£»£-?£S. BPS. 



-467- 



[0 0 2 2] jfcf, *;X7.T)V#<Dt})V#ym&ft<D 
[0 0 2 3] tttiLTtt, t'JyX HJX?;U7S 

10024] ®mtm%LT*>Lte<tb&<, mm* io 

^>if>, h;UX>, ^yl/> 

[0 0 2 5] R**7«, flftWi^nij Plittlctt 

[0 0 2 6] :©B?n'J FH*«8«l;:»KU #J;L 
tfn-:/^7>*x#A#nl:FU HfcJ;D«HT* 

7<7<>;-7-feh >»aiT'e*js-rntf ct k 

[0 0 2 7] &\ZC<D\i FP + y^M^DD^^ 
- 7 >61jn ATiin&ilfit L,TEjfcS d i ic 

[0 0 2 8] c^^nn^^fto^^jMle-x^ftT 
0Rti> **^>-K>*-e, 2, 2* -7 % /\£ 

Ay7/*Pt HU H^ffifflt^ttTfei^ 
[0 0 2 9] ^IC**«ICJ:D*«W*MK»IBICKW 

[0 0 3 0] 

MUM 1 ] (3s, 4S) -3- [(l'R)-(jg 40 
ZR^Jl/y^^yUWy) X?M -4-tfX 

-*> 

7/lm 1 (Cig$LT, -7 8TCTU?^A^**^^ 
JI/vv^vKtf) lM-^>SiO. 2 1ml£$T 
U HfiKT3 0»«»Ufc. (3R, 4R) - 

4-71rh^>>-3- [ ( 1 ' R) — 1 ' — (SSH» 
^y^fik/UW+y) 7HW>-2 
-t>5 2mg$fh7kFD77>lmli:S»lfe 50 



&§8¥4-2 6 6 8 6 9 

6 

««*»tfu fi^tt«-*«»Lfc. j: omasa* 

«. HU*A**Mk fiftEMW-MJ* 

W>-S8xfJI/ (7 : 3, v/v) OfiS^<fc0^fB 
0>fc#*6 3mgSiSfi»*iLTSft. 
[0 0 3 1] [a] d -4 7. 7 0' (c = l. 0 2, 

I R ; vma x (cm" 1 , CHCh : 3 4 4 0, 1 

7 7 8, 1 7 5 5 

1 H-NMR; 6H (5 0 0MHz ;CDCh) : 

0. 0 7 (6H, s) , 0. 

8 8 (9H, s) , 1. 0 6 (3H. d, J =7. OH 
z) , 3. 2 9 (1H, m), 3. 87 and 3. 
88 (each 3 H, each s) . 4. 25- 
4. 3 0 (1 H, m) , 4. 4 1 (1 H, d d, J = 
2. Sand 2 2. 0Hz), 5. 85 ( 1 H, br 

s) 

[0 0 3 2] 

mmm2] os, 4S) -3- [ <r r) -1' 

- frttzs) X?M -4-fcfX 

yX^7Wn7D^-hl. 0 g=&f F7t FD7 
5>2 0m 1 fcStfLT, -TSWJf'JAAW 
^;Uxv^vHc0 1M-^+it>^5. 6ml^iT 
U HfflftT2 0#S#U&. (3R, 4R) -4-7 
•feh^v-3- [ ( 1 ' R) — 1 * - WESCf*frV 
^^y»JW+y) X^)V\ 7¥?i?>-2-*> 

1. 4 5 g*fh7t Fn77>2 0m 1 [:S»lfcS 

MfiTi, fi£«*i 2i*m«#i,fc. c©ws*ia 

^>1?>-?W 5 X*B***U fflfP 
«JBTFlcS»fc«£U U*y**JB^ 

577r>a?D'7Hf77>f-WLt "\*1r>- 

SWx?;p (4:1) <D8KhkD«E<Dfls£i. 7 4g 

[0 0 3 3] [a] d -3 6. 1 4° (c = l. 3, 

(Found : M + -Me, 3 9 0. 1 7 1 6 C.r 
Hz 9 NOs FSi requires m/z, 39 
0. 1 74 8) 

IR;vmax(cm- l ,KBr) : 1 7 7 2, 17 
4 0 

1 H-NMR: <5H (50 0MH z ; CDC 1 j : 0. 
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0 7 (6H, s). 0. 8 8 (9H, s). 1. 0 7 
(3H, d, J = 7. 0Hz) . 1. 3 2, 1. 3 3 
(each 3H, each t, each J = 7. 

OHz). 3. 29 (1H, m) . 4. 26-4. 42 
(6H, m). 5. 89 (1H, br s) 
[0 0 3 4] 

[*JM3] (3 S, 4 S) - 3— [ (1* R) — 1 ' 

- m^tt+toVtttoWtoit**/) -4 
-y)V*U (*b*i'j3to#~to) [ (1" R, 3" 
R, 4S) - 8-7i^-p-^>^>- 3-1)1* 
*i/j3to$-to] *7to7M?z?>-2-*> 

7 1 - JM >f D 7 n^- h 4 0 m g 

k (3R, 4R) -4-7-feh*v-3- [ (1' R) 
-1' - ffi58^J^^^y'j;W+y) X? 
;W 7W?>-2-*>l 2. 5mgSUfWA* 
t Jky y 7 v H 0) 1 M - ^^it 0 . 1 m 1 CO 

^t)8. 6mg*»fc. 

[0035] 1 H-NMR : 6 H (500MHz;CD 
C 1 3 ) : 0. 0 7 (6 H, s) . 0. 8 6 (3 H, 
d, J =7. OHz) . 0. 8 8 (9H, s) , 1. 0 
6 (3 H, d, J = 7. OHz), 1. 26 (6 H, 
d, J = 7. OHz) . 3. 26 (1H, m) , 3. 8 
3 (3H, s) , 4. 2 6-4. 31 (1H, m) , 
4, 43 (1H, dd, J = 2. Sand 2 2. OH 
z) , 4. 9 6 (1 H, d t, J = 4. 5 a n d 1 
2. OHz) , 5. 6 9 (1H. b r s) , 

[0 0 3 6] 

HUM 4] (3S, 4 S) — 3— [ ( 1 ' R) — 1 ' 

- m=SL7*-)Vz?**)Vi'V)l**i') X?iM -4 

2-*> 

ttria, (3s, 4S) - 3- [ <r r) - r - (S 

H»^y^fJk/iJM*'» XTto] -4-b'X 
(xh*v;*7JW*xj|,) 7;^D^^7t:^v ? >-2 
-*>5 5 Omg$I^;-;H 0ml lCg#bfcjg«£ 
K#KfcU^*A-*fctt5 6mgS*5m 1 Kjg&L 

aSWlCX-x^3 Omli*10 
m 1 £in*fc. x-x;WBefifD«***t" h U V A* 
«»3m IT3@aHJUfc. *E*£;bii\ MT4N 

ft. *ET«ttt*«l*L*;P#>»4 6 2mg*«fl» 
*£bT»& 0 H-NMR ; <5H (90 MHz :CD 
C 1 3 ) : 0. 0 (6H, s) , 0. 8 2 (9 H, 
s), 3. 30 (1H, m), 4. 15-4. 52 (4 
H, m) , 6. 6 0 (1H, b r s) ) • Ctl«J»» 

-rzz.ku<&<DKfeizm\,*ito ±isa^;i/*>K2 5 

mg^>l/>0. 5mlfcMB3tt, 3i$fBH 3 5<C 



(5) 4$M¥4-2 6 6 8 6 9 

8 

<<>i£>-<\tt> (1:1) ri«icg#?£-e, fflfts* 

*«*iiigtj»Kvy*'>»>A-r««a«E 

airDThy^-f-fctfLfc. ^**>-»Kx?>iI/ 
(4 : 1) ^Sf£» c t0 2ac7)^7X7 : -l/^V- (&2 : 
1) Oi^»tUTI6!l*2 2mg*tftB#tlT» 

J0 [0 0 3 7] Found:M + -Me, 3 18. 153 
7, Cm Hz 5 NO4 FS i r e q 
u i r e s m/ z , 3 18. 1537 
IR; vmax (cm* 1 , CHCla) : 34 0 5, 
17 6 1 

1 H-NMR : 6H (5 0 0MHz ; CDC 1 3 ) : 
0. 0 7 (6 H, s) , 0. 8 5 (9H, s) , 1. 1 
5 and 1. 17 [3 H (2:1), each 
d, each J = 7. OHz), 1. 34 (3H, 
t, J =7. OHz) , 3. 2 5 and 3.27 
20 [1H (1:2), each in) , 4. 06-4. 1 
4 (1 H, m) , 4. 2 2 - 4. 3 6 (3 H, m) , 
4. 90-4. 96 [1 H (: 2) , each dd, 
each J = 5. 0 and 48. OHz), 5. 
85 and 5. 90 [1H (2:1), each 
b r s, NH) 
[0 0 3 8] 

mmws] (3s, 4$)-3-[d'R)-r 

- (SHg^^^^y'JWty) X^;U] -4 
■ (1" -xh^j^-i^ -yto*n-2" 
30 -bHQ^yX^l/) 7Mm>-2-*> 

ifgB^XXT-Jl/5 7 9mg£^>if>l Oml*cfctftf 
•Jy>0. 13 6mOi«l:i8*L, £nfc*»T** 
■tfU^nUHO. 14 8mU^>if>5mll:gfi? 

BETWISU aBftft^aD^>10mll:»*L 

0. 8 gJy^DD/^>l 0ml lC»j»L/&j8««C- 
7 8t;Tfc*l;iJj0x.fco RJfS«^-7 8 < CTl^W^ 
40 «1 0X*Bft^hU»>A*»«, ft^x>**»«, 

^AT» «EETK*tt*S*U U* 

A+fy-StSx^ (7 : 3) <Dflt#<J; 9 gW* 2 0 

[0 0 3 9] I R ; vmx (cm- 1 , CHC 1 3 ) : 
3 4 0 5, 3 3 5 0, 1 7 6 0 

1 H-NMR ; <5H (5 0 0MHz ; CDC 1 3 ) : 
0. 05 and 0. 06 (each 3 H, eac 
50 h s) . 0. 8 8 (9 H. s) , 1. 0 9 (3 H, 
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d, J=7Hz), 1. 33 (3H, t, J = 7. OH 
z) , 3. 0 1 (1 H, b r s) , 3. 33 (1H, 
b r s) , 3. 9 0 -4. 3 2 (6H, m) , 6. 3 
5 (1H, br s) , (Found : W -Me, 3 
48. 1 6 2 1. Ci sHmNOs FSi requ 
ires m/z, 348. 1642). ^^\Z^>ii 
>-7±b> (4 : 1) *HKH:Dy*-;i*2 0 2m 

[0040] IR;vmax (cm' 1 , CHC 
1 3 ) :343 0, 3400-320 0, 1760 
1 H-NMR; 5H (5 0 0MHz ;CDCh) : 
0. 11 and 0. 12 (each 3 H, eac 
h s) , 0. 9 0 (9 H, s) , 1. 3 2 (3 H, 
d, J = 7Hz) , 1. 62 (2H, br s) , 3. 
41 (1H, d, J = 7. 0Hz) , 3. 74-3. 8 
7 (5H,m), 4. 18 (1H, quintet, J 
= 7. 0Hz) , 6. 1 5 (1H, b r s) , (Fo 
und : M f -Me, 306. 1502. Ci 3 Ha , 
NO* FSi requires m/z, 3 0 6. 1 
5 3 7) 

[0 04 1] 

[£JM6] (3S, 4 S) — 3 — [ ( 1 ' R) — 1' 

- (2" — ^7 D □ — 1 " - 

mJ§27;lO-;l/2 2mg^tfh'J7x^JI/7^X7>f 
>3 2mgSEftft»*2mll:i8»U £ft£16U# 

-ftSxfjl, (5 : 1) ©«»J:DB»«1 9. lmg 

[0042] IR;vmax (cm- J . CHC 1 3 : 
341 0, 177 5, 1740 

1 H-NMR: <5H (500 MHz ;CDCh : 0. 
1 1 (6 H, s) , 0. 8 9 (9 H, s) , 1. 1 5 



(6) 4$&8¥4- 2 6 6 8 6 9 

10 

(3H, d, J = 7Hz) , 1. 34 (3H, t, J = 
7. 0Hz), 3. 38 (1H, m), 3. 60-4. 
4 5 (6H, m) , 6. 0 2 (1 H, b r s) . (F 
ound:M~-Me, 366. 1312. C.sH 

2 s NO4 ClFSirequi res m/z, 3 6. 
1 3 0 4). 

[0 0 4 3] 

[**W7] (3S, 4S) - 3- [ (1' R) -1' 
- ffiza^Jk>7^y'J;^^y) -4 
10 - (1" +xh^jl>^-r -yfrjrux? 
M 7if^v>-2-^> 

mUfuufol 7mg^2, 2* -TVbTX-fV^? 
U-hU;U (A I B N) 3mg£&7K^>"tr>lml tr 
stitch U -n-^XXt HU HO. 1m 
1 £fek^>*f> 1 m 1 li»Wbfc««*linJIMK«"FC 

* lml Sim*, JElci«rlBlni*Jl«U&, ^JSiSlc 1 

0%7>^x7*&«£J^#:&, x-^siDAfc. 

*1t>-gtS£x5^ (5 : 1) ©Jl»J:DI«*l 2. 

6 m g zm&®»t Lrmz. 

[0044] I R ; v m a x (cm" 1 , CHC 
1 3 ) : 3 4 2 0, 177 0, 1735 
1 H — NMR; 6 H (5 0 0Hz : CDC I 3 ) :0. 
09 andO. 10 (each 3 H, each 
s) , 0. 9 0 (9H, s) , 1. 15 (3H, d, J 
= 7Hz) , 1.' 33 (3H, t, J = 7. 0Hz) , 
30 1. 6 2 (3 H, d, J = 22. 0Hz), 3. 28 

(1H, m) , 4. 02 (1H, dd, J = 3. 0 a 
n d 1 5. 0 H z) , 4. 2 2 - 4. 2 5 (1 H, 
m) , 4. 27 (2H, q, J = 7. 0Hz) , 5. 9 

3 (1H, br s) 

(Found : M 1 -Me, 332. 1672. Ci s 
Hz 7 NO* FSi requires m/z, 33 
2. 1 6 9 4). 
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